Currently, some 50% of the US population has a chronic disease, creating an epidemic, and 86% of health care costs are attributable to chronic disease. The medical profession and its leadership did not recognize or respond appropriately to the rising prevalence of chronic disease. As a consequence, a health care crisis emerged, with inadequate access to care and quality of care together with excessive costs. In the years since the 1950s, when the chronic disease prevalence grew, the clinical literature did not follow. It remained preoccupied with acute disease. Similarly, medical education did not change. Studies and critiques gave little or modest attention to the rising dominance of chronic disease and neglected elements of good care. Recently, some health services responding to their growing number of patients with chronic illness have designed and tested new ways of providing care. They have found that, as a result, the patient's health outcomes were improved, costs of care were lower, and patient satisfaction was higher. These results and experiences provide examples of what can be done. The health care crisis and the emergence of a chronic disease epidemic coincided to a substantial degree. Although the epidemic did not cause the crisis, it contributed significantly. Now, the medical profession and its leadership are confronted by the responsibility to build a practice of medicine and a health care system that better meet the needs of patients with chronic illness and reduces the health care crisis.
INTRODUCTION
In the 1950s, a profound transition occurred in the dominant type of health problems in this country-a transition from acute diseases to chronic diseases. The transition began when antibiotic use became widespread, infectious disease prevalence subsided, and the population aged. It is depicted in Figure 1 by the crossover of death rates from infectious (acute) and noninfectious (chronic) lung disease.
My professional life, which began in 1955, has witnessed a steadily growing health care crisis: absent or unequal access to care for many, inadequate or poor care for others, and exploding costs of care. In parallel, the clinical training of physicians has not met society's emerging or future needs but rather has served to perpetuate its past. Over the same years, many forces have impacted health care, bending it to their interests-drug and insurance industries, medical associations, social beliefs and prejudices, and government policies (1) . But beyond the impacts of these forces, there are other crucial reasons for the present situation. They fall within the purview of the medical profession.
The profession and its leadership failed to recognize or respond appropriately to the wave of chronic disease.
Although some health services have worked to improve matters in their own practices or teaching settings or have supported alternative policies, their success has been limited. The profession has accepted, supported, and benefited from the health system that created the current situation.
Soon after the transition, the prevalence of chronic diseases began a steady rise to become the dominant cause of illness in the United States. As the prevalence rose, so did the costs of health care. For example, in the decade of the 1980s, the prevalence of major chronic diseases (eg, diabetes, heart disease, and high blood pressure) rose between 40% and 150%, whereas health care expenditures tripled (2) (Figure 2 ). In the last 20 years, the prevalence of chronic disease in the United States has grown by a steady 7 to 8 million people every 5 years. Today, chronic disease affects 50% of the population, and its care consumes more than 85% of health care costs (3) . It has become an epidemic.
What are the differences between acute and chronic disease? Table 1 lists some that have implications for the way care is given.
When the central health problem changed, the care did not. For years, there was little or no mention of the emerging chronic disease dominance in the medical literature and little change in the way medicine was practiced or taught. Medical care remained in its acute disease orientation (individual private practice, fee-for-service payment, poor continuity and coordination of care, patient passivity, and physician dominance). In 1965, the federal government, recognizing the dire consequences of rising costs, enacted Medi-care and Medicaid to assist the elderly and poor in gaining access to care.
As the cost crisis grew, policy makers urgently sought ways to halt the escalation, seemingly unaware of the cost impacts of chronic disease. Their focus was mainly on financial incentives for physicians to practice more efficiently (managed care, pay-for-performance, and Accountable Care Organizations) and on shifting costs to patients (deductibles, copays, and health savings accounts). Independent case management programs and medical homes arose as possible cost-reducing solutions. None has had more than limited success (4) (5) (6) .
In the 1980s important things happened. First, the Centers for Disease Control and Prevention's (CDC's) Morbidity and Mortality Weekly Report began recording information about chronic disease. Second, in 1988, the National Center for Chronic Disease Prevention and Health Promotion was established at the CDC. Thus, reliable information came available to the profession and potentially the public. Third, some health professionals began to study chronic disease and its impact: Lois Verbrugge in 1984, Anselm Strauss in 1987, and Dorothy Rice in 1995 (7) . This led to analyses of health patterns and to better ways to measure a person's health. In 1990, the National Committee on Quality Assurance was privately formed to establish standards for health care.
In subsequent years, debate intensified as health care costs continued to grow faster than the general cost of living, and the quality of care was often inadequate (8) (9) (10) . In 2009, the Institute of Medicine found that some 30% of health care costs were wasted (11, 12) , 50% of which was caused by unnecessary or insufficient care mainly related to the way chronic care is managed.
Alleged causes for this situation have ranged from lack of appropriate government insurance programs to excessive regulation of the free market, with many positions in between. The debate ultimately resulted in the passage of the Affordable Care Act (ACA) and continues to this day in the efforts to repeal the ACA. Almost nowhere in the debate has there been meaningful attention to the dominance of chronic disease or the need for a different type of health care to cope with it.
Corrective innovation
By failing to recognize the rising burden of chronic disease, the profession also failed to learn that effective and efficient management of chronic disease requires a different structure of care and practice of medicine from that of acute diseases. But some practices and health services that had to provide care for the burgeoning number of patients with chronic disease began to search for better ways to do it. Innovations were introduced and tested by Group Health Cooperative of Seattle (13) , the Kaiser Permanente Health System (14) , Intermountain Healthcare (15) , the Geisinger Health System (16) , Guided Care at Johns Hopkins University (17) , Community Care of North Carolina (18) , the German National Health Insurance Program (19) , and some neighborhood clinics (20) ( Table 2) .
Using combinations of these innovations, many of which were joined together in the Chronic Care Model of practice (21, 22) , the organizations found that they not only improved the quality of care but also decreased costs. Improved quality arose from enhanced self-care, fewer complications from disease or treatment, and greater satisfaction for patients and physicians. Lesser costs resulted from greater patient involvement in care, reduced emergency department visits, and fewer hospitalizations. For example, when Group Health Cooperative improved coordination of care, access to care, and goal setting with patients, several things happened: patient involvement increased, hospitalizations declined 6%, emergency department visits declined 29%, and costs diminished $10.3 per patient per month. When Intermountain Healthcare increased self-care, it found improved outcomes for depression and diabetes and 10% fewer hospitalizations. The German Health Insurance Pro-gram compared results from using the Chronic Care Model for 10 000 patients with diabetes with results from an equal number of patients with diabetes receiving usual care over 4 years. The study group had 50% fewer deaths, 25% fewer disease complications, and 11% less costs.
These results were obtained mostly by primary care physicians (family physicians, internists, and pediatricians) who sought to improve their care and teach through practice and service modification. But the results are not just relevant to primary care. In various ways, they are pertinent to any physician or practice whose patients have a chronic illness.
Success of the practice innovations depends on behavior change by all involved, not on different uses of medicines or surgery. The physician becomes a partner of the patient who adjusts treatment to the patient's health state and wishes. The patient, who must bear the consequences of the disease and treatment, becomes a caregiver and care team member, executing the treatment plan daily. A nonphysician team member maintains remote contact with the patient, facilitating the treatment plan. The health service assures support of the health team and needed changes in the treatment plans as they evolve. Such a practice pattern, similar to that proposed by Engel in 1977 (23) , will create a mood and logic of collegiality that is central to success with a chronic illness.
A glimpse of current practice outcomes
During the years of these practice innovations, the Dartmouth Center for Evaluative Clinical Sciences, analyzed the care given patients with serious chronic illness during the last 2 years of their lives (24, 25) . Using Medicare data, the study was nationwide, covering patients from many health services. The results were striking. They revealed widespread variation in the scope and costs of care received by patients with the same diagnosis and in the practices of physicians who had the same certification or specialty. The variation was found between similarly trained physicians located on the same street or in different cities. Substantial variation was also present among the faculty clinical practices of university hospitals, where clinical training of physicians occurs. Such results show that changes or differences in "usual" care are common and could be expanded to improve both quality and cost. The Dartmouth investigators estimated a health care cost saving of 30% if all physicians practiced like the best they encountered. Although there has been considerable discussion about the reasons for the variation in the Dartmouth studies, such as physician training and patient cultures, there has been no meaningful challenge to the study design, the relevance of the data, or the patient outcomes, which, of course, was death in every case (26) .
Elsewhere, other ways to improve care have emerged. An example is the Hospital in the Home Program started in Victoria, Australia (27) . Developed to avoid the costs of hospital construction, the program provides usual hospital services in the home. Particularly suitable for patients with chronic disease, it has achieved increased patient satisfaction, reduced mortality, and lower costs compared with regular hospital care. A striking innovation is the British New Care Model program. Patients with complex health needs are given a "personal budget" to purchase their own services. Together with their health care team, patients develop a care plan that covers their perceived medical and social needs (28) .
The many innovations and experiences are not in themselves an end. Rather, they are a beginning on which new and better services and practices can be built, and they illustrate the plasticity of medical practice and its potential for change. They are also the basis on which medical education can appropriately prepare students for their futures.
The abdication by medical education
Although some academicians participated in the debate about costs and quality and ultimately in the design of the ACA, they were mostly from economic and policy disciplines. Notably absent were most leaders of medical organizations and medical schools.
The abdication by academic medicine is particularly important. Although organized medicine functions generally as a guild protecting the financial interests of physicians, academic medicine must train the physicians of the future.
After the 1950s, when the transition began, academic medicine was absorbed in the new biology and technology of medicine that emerged from World War II. The understanding of abnormal biology and the extent of medical practice (surgical techniques and new medications) expanded rapidly. "Half-way technologies" emerged that had benefits for patients but not a cure (organ transplantation, antineoplastic drugs, the artificial heart, immunosuppressants, and psychoactive medications). However, the organization of care and the forms of medical practice remained largely unchanged. Attention to a new type of disease that was chronic and had major implications for the organization and practice of medicine was not on their agenda.
Between 1953 and 2016, some 30 reports appeared calling for reform of medical education. They came from academicians, major medical education agencies, foundations, and medical organizations (29) (30) (31) (32) . The proposed reforms dealt with a huge array of matters. Common among them were insistence that medicine serve better the needs of society, criticism of inadequate training in professionalism, the need to cope with burgeoning medical knowledge, and reducing the fragmentation of medical care. However, the ways to do these things were commonly absent, and throughout the reports, there was virtually no mention of the chronic disease predominance or the need to change health care and medical practice to address it. The reports led to little action (33, 34) .
The shortcomings of medical education were revealed by two studies from the Johns Hopkins School of Medicine. In 2001, a random sample of all US physicians who practice at least 20 hours weekly were questioned about their training for care of patients with chronic disease (35) . They reported that their training had not prepared them to 1) educate patients with chronic disease (66%), 2) coordinate in-home and community services (66%), 3) provide end-of-life care (65%), 4) manage geriatric syndromes (65%), 5) manage psychological and social aspects of chronic care (64%), 7) assess caregiver and family needs (63%), 8) provide nutritional advice (63%), or 9) develop teamwork with nonphysician care providers (61%). It is highly relevant that these education failures accord directly with the needed practice changes identified by the aforementioned health services (15-23) ( Table 2) that have had success in chronic disease care.
The second Johns Hopkins study reported in 2004 on the content of required clerkships and courses at 16 representative US medical schools (36) . They surveyed 70 directors of the programs about the teaching in their curriculums of 49 different skills or practices that are widely considered relevant to the management of chronic disease. The directors were asked to rate the importance of each skill or practice in their teaching. Only 29 of the 49 skills were rated moderately important or more, and none was considered essential by the group.
Academic medicine's low concern for chronic disease or the role of the patient with chronic disease was reflected in the agenda items of their meetings or the section headings of their reports. For six broad health policy meetings in 2000-2001 and for the Association of American Medical Colleges (AAMC) annual meetings in 1996-2001, the words "chronic disease" or "patient role" appeared only 10 times in 262 agenda items or section headings. For the AAMC, they appeared twice in 150 items in 6 agendas (37) . This is surprising in that medical faculties practice medicine, have witnessed the changing character of disease in their | 171 practices, and have had access to the CDC data. Because the medical residency and fellowship are where trainees learn to practice medicine, academic medical practices must epitomize that which is necessary and good for the students' future practice; concerning chronic disease, which will be the bulk of that practice, they have not. Furthermore, health services research, which is a task of medical schools, has suffered from the neglect of chronic disease care. It struggles to make sense of health care quality and expense in a system marked by fragmentation and fee-for-service payment. If the system seriously addressed chronic care, it would have opened the path to creative new investigation.
However, there has been some indirect academic responses to the failures. In 1999, the Accreditation Council for Graduate Medical Education (ACGME) introduced six milestones of clinical competency that had to be met in the training of residents in order for the trainees and the training programs to be accredited (38) . Initially, the milestones involved processes of care that the trainees had to learn; in a later version, the processes were replaced by patient outcomes to be achieved. The milestones could apply to any form of practice with acute or chronic disease, and thus accreditation could be given to a candidate or program without competence or teaching in the components of good chronic care.
The literature of the ACGME speaks of "education of physicians to provide care for Americans into the middle of the century" (39) . Those years "into the middle" will be inundated with chronic illness, but that literature does not describe an appropriate practice for chronic disease about which programs and trainees should learn and be evaluated. In 2011, Glenn Hackbarth, Chairman of the Medicare Payment Advisory Commission, wrote the following statement: U.S. health care is too expensive and its quality too inconsistent. To ensure that health care will be affordable for future generations and appropriate for our burgeoning geriatric population, its delivery and organization must change. Physicians should be in the vanguard of this change, and transforming medical education will be instrumental in preparing tomorrow's physicians to lead the way (40) .
The commission proposed that Congress authorize Medicare to withhold one-third of the $9.5 billion it gives annually for graduate medical education (GME). The withheld funds would be awarded as supplements to those GME programs that develop new practices and teachings that lower the costs and improve the quality of health care. However, Congress did not act (41) . Most readers of the Academy's initiative, I suspect, will be wondering how all this can be done. A good source of answers to that question was apparently left out by the Academy. As the final editorial of that issue of JAMA indicates, "larger scale exemplars of innovation, efficiency and innovation" appear not to have had much impact in the participant's thinking. Who are those exemplars identified in the editorial? They are the health care organizations described as innovators herein: the Kaiser Permanente Health System, Group Health Cooperative of Seattle, Intermountain Healthcare, and Geisinger Health. Their patterns of care and accomplishments do not appear in the 19 reports.
The nonrecognition continues
In the decades since the transition in dominant disease, it is striking that the appropriateness of medical practice has rarely been raised in the vast literature on the health care crisis. The practices appear to be sacrosanct, susceptible to alteration by new bioscience or technology, but not otherwise. It seems not to matter that the major health problem confronting the practice of medicine has changed dramatically; the old practice pattern need not be challenged or altered. This was especially true in the debate on replacing the ACA. It revolved primarily around costs, with little mention of quality of care or of the ways that institutions, here and abroad, have achieved greater effectiveness and efficiency in their practices. The debate was intellectually barren, with few penetrating analyses or new proposals to improve health care.
New beginnings and new roles
The decades have given time for some physicians and services to develop and test some new ways to manage chronic illness. They have had success and have identified ingredients for significant advance in the practice of medicine (10-31) ( Tables 1 and 2) .
Adopting this path will reset the profession toward its fundamental responsibility in health care, and it will not require new construction or new technology. Rather, the new forms of medical practice will require new roles for the physician and other health professionals, the patient, and the health service:
• The physician becomes a partner with the patient, particularly when guiding and sharing treatment. This ensures that the patient's interests are merged with the care decisions throughout the long illness. • The patient with chronic illness becomes an equal, functioning member of the health care team. This is crucial because she or he must execute much of the treatment and bear the consequences of both the disease and the treatment. Such tasks impact the patient's life activities and must be integrated with them. This requires new learning and coaching for the patient (42, 43) . Conversely, the patients' experiences provide unique and critical understanding of the problem at hand, especially in management situations in which change is necessary and uncertainty prevails. • The health service is responsible for support of these new roles, a task distinct from generating profit.
Successful care of patients with chronic disease, requires change in behavior by all participants. It may be long before we learn how to rectify the abnormal biology of chronic diseases. Until then, we should deal effectively with their consequences.
CONCLUSIONS
Sixty years ago, a new and dominating health problem emerged: chronic disease. It has now reached epidemic proportions, affecting 50% of the population and consuming 86% of health care expenditures. The fundamental responsibility of the medical profession is to create a health care system and a practice of medicine that meet the needs of current illnesses and patients. The profession has not done so. The forces that block it are not blind forces. They are decisions made by people, primarily the leadership. The decisions can be analyzed and reversed, and the decision-makers can be held accountable. Until that occurs, the profession cannot meet its fundamental responsibility. When will we awaken?
